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Objectives: The principal aim was to determine the extent o which intended and actual management varied among 
vascular surgeons. 
Design: Prospective survey. 
Methods: A nationwide survey of initial management of,and determination of subsequent surgical management i ,
I180 patients with a diagnosis of intermittent claudication made by 28 vascular surgeons was carried out in Scotland. 
Results: The proportion of patients considered for conservative management varied between consultants from 10-83% 
(mean 42%, S.D. 16%). The proportion considered for angiography varied from 13-80% (mean 46%, S.D. 14%). For 
surgery, the range was 4-68% (mean 37%, S.D. 14%) and for angioplasty the range was 13-90% (mean 49%, S.D. 
19%). All differences in management i ention between consultants were significant (p<O.O01). The differences between 
consultants in terms of treatment actually received within 6 months were less striking but still significant (p<O.05). All 
consultants actually managed more patients conservatively than they had originally intended, but there was poor 
correlation between i tended and actual practice. 
Conclusions: In Scotland the variations between surgeons in both intended and actual management are substantial. 
Large scale randomised controlled trials of treatment of claudication are urgently required to make clear the best reatment 
strategies. 
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Introduction 
Intermittent claudication affects around 5% of the 
population over 55 years of age, 1 and it is the com- 
monest symptom experienced by patients referred to 
a vascular clinic. It impacts significantly on quality of 
life. 2 However, among surgeons who treat patients 
with claudication there is no clear consensus on man- 
agement. The treatment options vary f rom simple 
advice to stop smoking and take exercise 3 to an- 
gioplasty and/or  arterial reconstruction. 4-7 Although 
the natural history of the condition 8'9 and the outcome 
following some interventions are known 1°'11 very few 
randomised controlled trials have been carried out, 
and clinicians have very little on which to base a 
generally acceptable protocol for treatment. 
The aims of this study were to determine the extent 
of variations in practice among vascular surgeons 
in Scotland, particularly in the initial approach to 
* Please address all correspondence to: M. R. Whyman, Consultant 
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management of claudication and in the incidence of 
subsequent surgical intervention. 
Methods 
Thirty-two consultant surgeons were known to be 
practising vascular surgery in Scotland in 1992, and 
28, (87.5%) participated in the survey. Each surgeon 
was asked to complete a standardised recording form 
for each of 50 consecutive new outpatients presenting 
with intermittent claudication over a 6-month period. 
Sixty-one per cent of participating surgeons completed 
the requisite 50 forms, and the minimum number 
completed by an individual surgeon was 18. 
Information was obtained in the outpatient clinic 
on patient age, sex, site of disease as judged by the 
surgeon by history and examination (aortoiliac, 
femoropopliteal or both), and maximum walking 
(stopping) distance (>200 m or <200 m). Questions pe- 
cific to three categories of the proposed management 
of each patient were also asked: 
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1. Broad plan of management: (Advice only - return to 
GP/review in clinic, or investigate with a view to 
treatment). 
2. Specific investigations to be arranged, particularly 
duplex scanning or angiography. 
3. Proposed treatment as judged by the first consultant: 
including vasoactive drugs, phenol sympathectomy, 
balloon angioplasty and surgery. 
Each of the 1180 patients was identified by a unique 
record number, and using record linkage with SMR1 
data the frequency of vascular surgical procedures 
and angioplasty carried out over the 6 months after 
initial consultation was obtained from the Information 
and Statistics Division of the Common Services 
Agency, Scottish Home and Health Department. 
Data were analysed on a microcomputer using 
Microsoft Excel software and on the University of 
Edinburgh mainframe computer using SPSS-X. Chi- 
squared tests were used firstly to determine the sig- 
nificance of a difference in proposed management 
between subgroups of patients and secondly to deter- 
mine the significance of differences in proposed man- 
agement between consultants. Multiple logistic 
regression was used to determine the significance of 
differences in practice between consultants adjusted 
for age, sex, site of disease and stopping distance. The 
level of statistical significance was taken to be p = 0.05. 
Pearson correlation coefficients were calculated for 
the association between per cent of individual con- 
sultants' patients managed conservatively, by angio- 
graphy, surgery and angioplasty, and their patients' 
mean age, per cent male patients, per cent with aorto- 
iliac, femoral disease or both, and per cent with a 
walking distance >200 m. 
Results 
Patients and overall management 
Twenty-eight surgeons from 19 hospitals returned re- 
cording forms on 1180 patients, of whom 65% were 
male, and the median age was 65 (range 36-100) 
years. Sixty per cent of patients had predominantly 
femoropopliteal disease, 23% predominantly aortoiliac 
disease and 17% had both. Sixty-five per cent of 
patients had a stopping distance of <200 m. 
Overall, 55% of patients presenting with claudication 
would initially be investigated with a view to further 
treatment and 42% would be given advice only. Forty- 
six per cent of all patients were considered for angio- 
graphy, 8% for duplex ultrasound and 15% for other 
investigations. At least 80% of surgeons had access to 
duplex scanning. 
Sixty-four per cent of all patients were considered for 
treatment, 49% (of all patients) by balloon angioplasty, 
37% by surgery, 12% by vasoactive drugs, 8% by 
phenol sympathectomy and 2% by other treatments. 
Specificed other treatments included referral to an 
orthopaedic clinic and a lipid clinic. All surgeons had 
access to an angioptasty service. By contrast with the 
intended management, within 6 months of the initial 
survey only 20% of all patients had actually undergone 
either angioplasty or surgery. 
Intended practice according to sex, age, site of disease and 
stopping distance 
There was no significant difference (p>0.05) between 
male and female patients in broad plan of man- 
agement, proposed investigation by angiography, or 
proposed treatment by surgery or angioplasty. Broad 
plan of management was more often conservative in
patients aged >_65 years compared with <65 years 
(44% vs. 38%, p<0.05). Fewer patients aged > 65 years 
were considered for angiography (41% vs. 50%, 
p<0.01), and fewer were considered for treatment by 
surgery (32% vs. 41%, p<0.001).There was no sig- 
nificant difference between patients aged > 65 years 
and <65 years in terms of being considered for an- 
gioplasty (45% and 50% respectively, p>0.05). 
More patients with femoral than iliac disease (51% 
vs. 23%) and more with a long stopping distance than 
a short (63% vs. 31%) were to be managed con- 
servatively. Fewer patients with femoral than iliac 
disease and fewer with a long stopping distance were 
considered for angioplasty and surgery. All the dif- 
ferences between subgroups hown were significant 
(p<0.001). 
The correlations between per cent of individual 
consultants' patients managed by various means and 
their patients' characteristics are shown in Table 1. 
Interestingly, the poorest relationship was between 
the presence of femoral artery disease alone and the 
intention to manage conservatively (r = 0). Conversely, 
the best relationship was between walking distance 
>200 m and reduced rate of angiography (r= -0.52). 
Overall, the results show that some of the variation 
in proposed management between surgeons may be 
explained by having patients with different sites of 
disease and with different walking distances, but prob- 
ably not by the other factors. 
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Table 1. The Pearson correlation coefficients for per cent of individual consultants' patients managed by various means and their 
patients' characteristics. 
Proposed Mean % Male % With % With % With both % Walking 
management age aortoiliac femoral sites disease distance 
disease disease >200 m 
% Conservative 0.10 - 0.25 
p =0.61 p =0.20 
% Angiography - 0.22 - 0.06 
p = 0.26 p = 0.76 
% Surgery 0.06 0.15 
p = 0.77 p = 0.45 
% Angioplasty 0.19 0.02 
p = 0.34 p = 0.93 
0.18 0.00 - 0.25 0.33 
=0.37 p =1.0 p =0.19 p = 0.09 
--0.01 -0.32 0.51 -0.52 
= 0.97 p = 0.09 p = 0.01 p<0.01 
-0.19 0.01 0.25 -0.31 
v = 0.33 p =0.97 p =0.21 p = 0.11 
-0.16 --0.10 0.33 -0.11 
v = 0.41 p =0.60 p =0.08 p = 0.57 
p = two-tailed significance 
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Fig. 1. (a) The variation in intended conservative management, and 
intention to carry out angiography, surgery or angioplasty among 
28 consultants expressed as the per cent of patients per consultant 
(mean and range). All the differences between consultants were 
significant (p<0.001). 
(b) The variation in actual conservative management, and intention 
to carry out angiography, surgery or angioplasty among 28 con- 
sultants expressed as the per cent of patients per consultant (mean 
and range). 
Variation in intended and actual practice between 
consultants 
Figure 1 shows the variation in intention to treat 
conservatively, and intention to carry out angiography, 
surgery or angioplasty among 28 consultants. The 
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Fig. 2. Percentage of patients actually managed conservatively for 
each consultant in relation to percentage intended for conservative 
management. The diagonal line indicates where the data points 
would lie if there were perfect agreement between intention and 
actual practice. 
mean proportion (and S.D.) of patients considered for 
conservative management was 42% (16%). The range 
extended from a consultant whose intention was to 
conservatively manage 10% of claudicants to one 
whose intention was to conservatively manage 83%. 
The differences between consultants in proposed in- 
vestigation by angiography and proposed treatment 
by surgery and angioplasty were as follows: for angio- 
graphy, the range was 13-80%, mean 46% (14%). For 
surgery, the range was 4-68%, mean 37% (14%). For 
angioplasty the range was 13-90% and the mean 49% 
(19%). The differences in broad plan, proposed angio- 
graphy, angioplasty and surgery between consultants 
were all significant (p<0.001). The proportion of 
patients actually managed conservatively (receiving 
neither surgery nor angioplasty within 6 months of 
intended treatment) varied between consultants from 
58-94% (median 80%). Although the variation between 
consultants in terms of proportion of patients actually 
managed conservatively varied much less than in- 
tended, there was still a significant difference between 
consultants (Z2=46.9, 27 d.f., p<0.05). As Fig. 2 shows, 
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Table 2. Values of Chi-squared for the differences in proposed 
management between the 28 consultants for various management 
strategies. The values given are non-adjusted (27 d.f.) and adjusted 
(21d.f.) for case mix. 
Management Non-adjusted Adjusted 
Chi-squared Chi-squared 
Broadplan 115 (p<0.001) 90 (p<0.001) 
Angiography 91 (p<0.001) 50 (p<0.001) 
Surgery 89 (p<0.001) 75 (p<0.001) 
Angioplasty 168 (p<0.001) 139 (p<0.001) 
there was no significant association between con- 
sultants' intended and actual conservative man- 
agement rates, with actual rates of around 60-90% 
regardless of initial intentions, which in some cases 
were for much lower conservative management rates. 
Table 2 shows the values of Chi-squared tests for 
the differences in proposed management between the 
28 consultants. The values given are non-adjusted 
(27 d.f.) and adjusted (21 d.f.) for case mix. The data 
show that the patient factors recorded (age, sex, site 
of disease and walking distance) do not explain much 
of the apparent differences in management. In the 
same way, the differences in actual treatment received 
within 6 months were not explained by differences in 
case mix (9¢2= 38.3, 21 d.f., p<0.05). 
Discussion 
It was somewhat surprising that 55% of all  patients 
presenting with claudication were to be investigated 
with a view to further treatment. The condition has 
traditionally been treated conservatively, the reasons 
for this being a relatively benign natural history in 
many patients, a lack of effective treatments short of 
reconstructive surgery with its attendant risks, and the 
view among many vascular surgeons that claudication, 
usually a self inflicted condition, is not a serious 
disability. However, with the advent of percutaneous 
transluminal ngioplasty there may have been a re- 
laxation on the part of many clincians in offering 
patients the opportunity to undergo this procedure, 
despite the fact that there are few controlled ata to 
demonstrate itsrelative benefits. 4~7 It is generally held 
that sympathectomy has no role in claudication, but 
there may be a place for vasoactive drugs such as 
naftidrofuryP 2 and oxpentifylline. ~3 It might also be 
worthwhile to expand the use of supervised exercise 
which is regarded by many an effective means of 
improving walking distance. ~4 In fact, there is probably 
already sufficient information available to justify the 
introduction of a consensus statement on the routine 
investigation and treatment of intermittent clau- 
dication. 
The most popular investigation was angiography. 
The majority of surgeons had access to duplex facilities, 
but many suggested in separate correspondence that 
the reason these were not more fully utilized was often 
related to time and personnel problems. This situation 
is regrettable since duplex ultrasound has been shown 
to be accurate in screening claudicants before an- 
gioplasty, thereby saving unnecessary angiography. 15 
More patients with iliac as opposed to femoral dis- 
ease were considered for angioplasty, which might be 
attributed to higher reported success rates for iliac 
disease. 1°'11 A high overall proportion of patients was 
considered for active treatment, and it was of note 
that of patients with a stopping distance of >200 m 
as many as 34% and 17% would be considered for 
angioplasty and surgery, respectively. It must, how- 
ever, be recognised that there is considerable variation 
in the severity of symptoms even within the two 
categories of stopping distance chosen for this study. 
It has been shown that here is poor agreement between 
surgeons' assessment of quality of life and that of their 
patients with claudication, 2 and this might in part 
explain some of the variation between surgeons in their 
initial approach to the management of claudication. 
The variation in practice between surgeons in broad 
plan of management, angiography, surgery and an- 
gioplasty was substantial, a not entirely satisfactory 
state of affairs when viewed from the patients' per- 
spective. Perceptions of the natural history of disease 
and the risks of various procedures almost certainly 
differ between surgeons, but a number of other factors 
might also contribute to the observed variation in 
practice. All surgeons had access to angioplasty and 
most to investigations such as duplex, but the ease of 
access to these radiological facilities and other factors 
such as limitations on theatre time mightaccount for 
a relatively reluctant approach on the part of some. In 
a separate correspondence, n arly half of participating 
surgeons uggested that one or more resource con- 
straints prevented a more active approach to the treat- 
ment of intermittent claudication (unpublished data). 
Clearly, more detailed studies would be required be- 
fore being able accurately to account for these wide 
variations in clinical practice. 
Information on intention to treat is illuminating 
since it gives an insight into the different biases in 
viewpoint which specialists hold when there is in- 
sufficient information on which to base an agreed 
policy. It was also interesting in this respect that there 
was no apparent tendency for teaching centres to be 
at one extreme of the range for "activeness" of intended 
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treatment, rather the variation in proposed treatment 
lay principally with the individual surgeons. Of note, 
where there were discrepancies in the intended and 
actual proportion of patients managed conservatively, 
they were almost always in the direction of more 
conservative management in practice than in intention. 
In all, 408 patients (36% of the total) were intended 
for active management but did not receive it, while 
only 20 (2% of the total) were the opposite way around. 
The latter might easily be explained by a change in 
the severity of disease during the first 6 months forcing 
a more active approach to management. 
It is not known how many patients were lost to 
follow-up or died during the 6-months review of actual 
treatment received. Whilst the data from record linkage 
allowed a measurement of the numbers of angiograms, 
angioplasties and surgical procedures performed, 
patients themselves were not lost to follow-up unless 
they moved out of the region or died. However, it is 
known that, in general, for a population such as this, 
the annual mortality is around 5%. The shortfall in 
the number of patients available for treatment as a 
result of death is therefore likely to be extremely small. 
Similarly, the average age of this population suggests 
that the number moving away from the region is also 
very small. The figures presented for actual man- 
agement might therefore be slightly inaccurate, but 
not so much as to significantly alter the principal 
conclusions. 
There was a lack of sex difference in the way patients 
were investigated and considered for treatment. Fur- 
thermore, although there was a trend for the elderly 
to be considered less often for angioplasty, this did 
not reach statistical significance. It appears that age 
and sex are not factors of overriding importance in 
decisions to investigate patients or consider treatment 
by angioplasty. 
The large differences in management policies among 
Scottish vascular surgeons revealed by this study have 
major implications for the quality of care and for the 
use of resources. The study highlights the need for 
more information on the relative outcomes of con- 
servative treatment, angioplasty and surgery and, spe- 
cifically, a compelling need for large scale clinical 
trials. In the meantime, there is justification for the 
introduction of a consensus tatement on the routine 
investigation and treatment of intermittent clau- 
dication. 
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